oligomer series observed and the summed data do not fit well to a Gaussian (r 2 < 0.7). The 189 identity of the compound is not in doubt, but the spectra suggest that some fractionation has 190 occurred, or that the ionization of this compound differs from the rest of the series, or both.
191
Spectra similarly analyzed are given for all products in the Supporting Information. are not particularly sensitive to the thiopurines as free drugs so small differences will be missed. shown only when they exceed the symbol dimension. Table S15 ). All three LNP formulations initially have 60-90 nm particle diameters,
276
and are nearly monodisperse, but it is clear that the branched formulation containing PEG-G2-277 bC16 is substantially more robust than even the commercial PEG-lipid under these conditions.
278
Note that the lipid mixture used has been optimized for use with this commercially available 279 PEG-lipid.
280

Conclusions
281
The synthesis of a new class of branched-chain and dendritic lipids derived from serinol was 282 achieved. The yields are acceptable overall and produce materials in good quantities for example, the impurity MeO-PEG-OMe in the commercial sample of 7 was clearly evident by 1 H
289
NMR but absent in the ESI-MS spectra of mixtures containing it as a known impurity.
290
The lipids prepared have very unusual shapes compared to naturally occurring phospholipids. removed to obtain the crude product which was utilized without further purification. 
